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“No one can read everything. We rely
on filters to make sense of the scholarly
literature, but the narrow, traditional filters
are being swamped. However, the growth
of new, online scholarly tools allows us to
make new filters; these altmetrics reflect the
broad, rapid impact of scholarship in this
burgeoning ecosystem. We call for more
tools and research based on altmetrics (1)”.
The above manifesto signaled the birth
of altmetrics. It grew from the recognition
that the social web provided opportunities
to create new metrics for the impact or
use of scholarly publications. These metrics
could help scholars find important articles
and perhaps also evaluate the impact of
their articles. At the time there was already
a field with similar goals, webometrics,
which had created a number of indicators
from the web for scholars (e.g. 2) and
scholarly publications (e.g. 3), including
genre-specific indicators, such as syllabus
mentions (4). Moreover, article download
indicators (e.g. 5) had also been previously
investigated. Nevertheless, altmetrics have
been radically more successful because
of the wide range of social web services
that could be harnessed, from Twitter
to Mendeley, and because of the ease
with which large scale data could be
automatically harnessed from the social
web through Applications Programming
Interfaces (APIs). Academic research with
multiple different approaches is needed to
evaluate their value, however (6).
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1. Scholarly use of the social web
Some research has investigated how
scholars use social web services, giving
insights into the kinds of activities that
altmetrics might reflect. In some cases the
answers seem straightforward; for example
Mendeley is presumably used to store
the academic references that users are
interested in – perhaps articles that they have
previously read or articles that they plan to
read. Counts of article “Readers” in Mendeley
might therefore be similar to citation counts
in the sense that they could reflect the impact
of an article. Mendeley has the advantage
that its metrics could be available sooner
than traditional citations, since there is
no publication delay, and its user base
is presumably wider than just publishing
scientists. Nevertheless, there are biases,
such as towards more junior researchers (7).
In comparison to Mendeley, Twitter has
a wider user base and a wider range of
potential uses. Nevertheless, it seems that
only a minority of articles get tweeted – for
example, perhaps as few as 10% of PubMed
articles in the Web of Science 2010-2012
have been tweeted (8). Scholars seem to
use Twitter to cite articles, but sometimes
indirectly (9), which may cause problems
for automatically harvesting these citations.
Moreover, most tweet (link) citations seem
to be relatively trivial in the sense of echoing
an article title or a brief summary rather than
critically engaging with it (10). There are also
disciplinary differences in the extent to which
Twitter is used and what it is used for (11)
and so, as with citations, Twitter altmetrics
should not be used to compare between
fields. Another problem is that users may
also indicate awareness of others’ work by
tweeting to them or tweeting about their
ideas without citing specific publications (12).
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2. Evidence for the value of altmetrics
If article level altmetrics are to be useful to
help direct potential readers to the more
important articles in their field then evidence
would be needed to show that articles with
higher altmetric scores tended to be, in
general, more useful to read. It would be
difficult to get direct empirical verification,
however, since data from readers about
many articles would be needed to crossreference with altmetric scores. Perhaps
the most practical way to demonstrate the
value of an altmetric is to show that it can be
used to predict the number of future citations
to articles, however, since citations are an
established indicator of article impact, at
least at the statistical level (more cited articles
within a field tend to be more highly regarded
by scholars, e.g. 13), even though there are
many individual examples of articles for
which citations are not a good guide to their
value. This has been done for tweets to one
online medical journal (14) and for citations
in research blogs (15). This approach has
double value because it shows that altmetric
scores are not random but associate with
an established (albeit controversial) impact
measure and also shows that altmetrics
can give earlier evidence of impact than can
citation counts.
A second way of getting evidence of the
value of altmetrics is to show that their
values correlate with citation counts, without
demonstrating that the former preceded the
latter (of course, correlation does not imply
causation and a lack of correlation does not
imply worthlessness, but a correlation does
imply a relationship with citation impact or at
least some of the factors that cause citation
impact). This gives some evidence of the
validity of altmetrics as an impact indicator
but not of their value as an early impact
indicator. For example, a study showed that
the number of Mendeley readers of articles in
the Science and Nature magazines correlated
with their citations, but did not prove that
Mendeley reader data was available before
citation counts (16).
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Although the above studies provide good
evidence that some altmetrics could have
value as impact indicators for a small
number of journals, larger scale studies are
needed to check additional indicators and a
wider range of journals in order to get more
general evidence. In response, a large-scale
study investigated 11 different altmetrics and
up to 208,739 PubMed articles for evidence
of a relationship between citations and
altmetric scores gathered for 18 months from
July 2011. The study found most altmetrics
to have a statistically significant positive
(Spearman) correlation with citations but
one that was too small to be of practical
significance (below 0.1). The exceptions were
blogs (0.201), research highlights (0.373)
and Twitter (-0.190). The reason for the
negative correlation for Twitter, and perhaps
also for the low correlations in many other
cases, could be the rapid increase in citing
academic articles in social media, leading to
more recent articles being more mentioned
even though they were less cited. This
suggests that, in most cases, altmetrics have
little value for comparing articles published
at different points in time, even within the
same year. To assess the ability of altmetrics
to differentiate between articles published
at the same time and in the same journal,
the study ran a probabilistic test for up to
1,891 journals per metric to see whether
more cited articles tended to have higher
altmetric scores, benchmarking against
approximately contemporary articles from
the same journal. The results gave statistical
evidence of an association between higher
altmetric scores and citations for most of
them for which sufficient data was available
(Twitter, Facebook, research highlights,
blogs, mainstream media, forums) (17). In
summary, it seems that although many
altmetrics may have value as indicators of
impact, differences over time are critical and
so altmetrics need to be normalized in some
way in order to allow valid comparisons
over time, or they should only be used to
compare articles published at the same time
(exception: blogs and research highlights).
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3. Other uses for altmetrics
Altmetrics also have the potential to be
used for impact indicators for individual
researchers based upon their web
presences, although this information should
not be used as a primary source of impact
information since the extent to which
academics possess or exploit social web
profiles is variable (e.g. 18; 19; 20). More
widely, however, altmetrics should not be
used to help evaluate academics for anything
important, unless perhaps as complementary
measures, because of the ease with which
they can be manipulated. In particular, since
social websites tend to have no quality
control and no formal process to link users
to offline identities it would be easy to
systematically generate high altmetric scores
for any given researcher or set of articles.
A promising future direction for research is
to harness altmetrics in new ways in order
to gain insights into aspects of research that
were previously difficult to get data about,
such as the extent to which articles from a
field attract readerships from other fields
(21) or the value of social media publicity
for articles (22). Future research also needs
to investigate disciplinary differences in
the validity and value of different types of
altmetrics. Currently it seems that most
articles don’t get mentioned in the social web
in a way that can be easily identified for use
in altmetrics (e.g. 23), but this may change in
the future.
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